Protein tyrosine phosphatase receptor type Z dephosphorylates TrkA receptors and attenuates NGF-dependent neurite outgrowth of PC12 cells.
Protein tyrosine phosphatase receptor type Z (Ptprz/Ptpzeta/RPTPbeta) is a receptor-like protein tyrosine phosphatase (RPTP) which is predominantly expressed in the central nervous system. Tropomyosin-related kinases (Trks) are single-pass transmembrane molecules that are highly expressed in the developing nervous system. Upon the ligand binding of neurotrophins, Trk receptors are activated through autophosphorylation of tyrosine residues; however, the PTPs responsible for the negative regulation of Trk receptors have not been fully elucidated. Here, we identified Ptprz as a specific PTP that efficiently dephosphorylates TrkA as a substrate. Co-expression of Ptprz with Trk receptors in 293T cells showed that Ptprz suppresses the ligand-independent tyrosine phosphorylation of TrkA, but not of TrkB or TrkC, and that Ptprz attenuates TrkA activation induced by nerve growth factor (NGF). Co-expression analyses with TrkA mutants revealed that Ptprz dephosphorylates phosphotyrosine residues in the activation loop of the kinase domain, which are requisite for activation of the TrkA receptor. Consistent with these findings, forced expression of Ptprz in PC12D cells markedly inhibited neurite extension induced by a low dose of NGF. In addition, an increment in the tyrosine phosphorylation of TrkA was observed in the brain of Ptprz-deficient mice. Ptprz thus appears to be one of the PTPs which regulate the activation and signalling of TrkA receptors.